One new phenolic compound (1) together with nine known derivatives were isolated from the aerial part apolar extracts of Calligonum azel Maire and Calligonum comosum L'Hér (Polygonaceae).Their structures were established on the basis of 1D and 2D NMR spectroscopy, as well as ESI-MS analysis. The anti-inflammatory and antioxidant potential of pure compounds was evaluated in J774A.1 murine macrophages and Jurkat cells. Among tested molecules, 4-ethoxy-1,2-benzendiol, tamgermanetin, and α,β-diamino-4-hydroxybenzene butanoic acid exerted the more interesting activity.
The genus Calligonum, belonging to the family of Polygonaceae, includes 80 species distributed throughout Northern Africa, Southern Europe and Western Asia. Calligonum azel Maire and Calligonum comosum L'Hér are shrub-like endemic species of North Africa [1] . C. azel is traditionally used to treat peptic ulcer diseases and particularly its leaves are used for tanning of goatskin [2] , while C. comosum is used for abdominal diseases and toothache in folk medicine and its fruits are eaten by locals [3] . Pharmacological investigations revealed that C. comosum showed protective effects against haloperidol-induced oxidative stress [4] , anti-osteoporotic, hypoglycemic [5] , cytotoxic, antioxidant [6] , anthelmintic [7] , and antimicrobial activity [8] . Antioxidant and antimicrobial properties are also reported for C. azel seeds, leaves, bark and roots [9] . Previous phytochemical studies reported the identification of volatile constituents [1, 9] and polyphenols [2, 6, 9] in both C. comosum and C. azel.
In the present study, we report the chemical composition and the evaluation of antioxidant and anti-inflammatory activities of C. azel and C. comosum aerial parts apolar extracts. One new phenolic compound (1, Figure 1 ) was characterized from the ethyl acetate C. azel extract by NMR and MS experiments, together with phlorizin [10] and five phenolic compounds identified as protocatechuic acid [11] , methyl gallate [11] , caffeic acid [11] , 5-(p-hydroxy-phenyl)-3hydroxy-pentanoic acid [12] , and α,β-diamino-4hydroxybenzenebutanoic acid [13] . The phytochemical study of chloroformic extract of C. comosum led to the isolation of coumaric acid [11] , 4-ethoxy-1,2-benzendiol [11] , and tamgermanetin [14] . All known compounds were identified by comparison of their spectroscopic data with those reported in the literature.
Compound 1 was obtained as a yellowish solid. HRESIMS spectrum of compound 1 exibited a molecular deprotonated ion peak [M-H] − at m/z 191 (calcd. for C 11 H 11 O 3 , 191 .0708) in accordance with the molecular formula C 11 H 12 O 3 , and requiring six degrees of unsaturation. The 13 C NMR spectrum (Table 1) The 13 C NMR signals were assigned on the basis of the HSQC spectrum, while HMBC experiment led to locate the groups. The signal at δ H 6.94 (H-3) correlated with carbon resonances at δ C 169.9 (C-1), 33.8 (C-5), and δ C 122.7 (C-2), while the signal at δ H 7.04 (C-6') correlated with carbon resonances at δ C 156.0 (C-4'), δ C 33.8 (C-5), and δ C 114.7 (C-3') leading the location of one hydroxyl group at C-4' [12] . Thus, compound 1 was identified as 5-(phydroxy-phenyl)-pent-2-en-oic acid. The most abundant compounds 4-ethoxy-1,2-benzendiol, α,βdiamino-4-hydroxybenzenebutanoic acid, tamgermanetin, 5-(phydroxy-phenyl)-3-hydroxy-pentanoic acid, and 1 were tested to evaluate their antioxidant and anti-inflammatory activities in J774A.1 and Jurkat cells. First the evaluation of the cellular viability was performed. The cells were treated with the tested compounds (100-12.5 μM) for 24, 48 and 72 h. Our data indicated that for all tested compounds the IC 50 was higher than 100 μM. 4-ethoxy-1,2benzendiol, α,β-diamino-4-hydroxybenzenebutanoic acid, tamgermanetin, 5-(p-hydroxy-phenyl)-3-hydroxy-pentanoic acid, and 1 (100-12.5 μM), added to J774A.1 macrophages 1 h before and simultaneously to lipopolysaccharide (LPS) for 24 h, inhibited NO release in cellular medium ( 
Experimental
Reagents: Unless stated otherwise, all reagents and compounds were purchased from Sigma Chemicals Company (Milan, Italy).
General experimental procedures:
Briefly, NMR experiments were performed on a Bruker DRX-600 spectrometer (Bruker BioSpin, Rheinstetten, Germany) [15] . HRESIMS were acquired in negative ion mode on a Q-TOF premier spectrometer equipped with a nanoelectrospray ion source (Waters, Milford, MA, USA). HPLC were conducted on Shimadzu LC-8A series pumping system with Shimadzu RID-10A refractive index detector, C 18 was purified by RP-HPLC with MeOH-H 2 O (2:3), to yield pure tamgermanetin (1.9 mg, t R 55.6 min).
5-(p-hydroxy-phenyl)-pent-2-en-oic acid (1)
Yellowish solid. 1 H and 13 C NMR: Table 1 Cell cultures: J774A.1 (murine monocyte macrophage) and Jurkat (T-cell leukemia) cell lines were obtained from the American Type Cell Culture (ATCC) (Rockville, MD, USA). Cells were maintained in DMEM (J774A.1) or RPMI 1640 (Jurkat), supplemented with 10% fetal calf serum (FCS), 25 mM (4-(2-hydroxyethyl)-1piperazineethanesulfonic acid (HEPES), 2 mM glutamine, 100 u/mL penicillin and 100 mg/mL streptomycin at 37 °C in a 5% CO 2 atmosphere. Macrophages J774A.1 were plated in 96 well plates (5.0 × 10 4 ) for 3-(4,5-dimethyltiazol-2-yl)-2,5-phenyl-2Htetrazolium bromide (MTT) assay or in 24 well plates (3.0 × 10 5 ) for NO and ROS production and allowed to adhere for 4 h. Thereafter, the medium was replaced with fresh medium pure or containing serial dilutions of tested compounds (100-12.5 μM) for 24, 48 and 72 h for MTT assay, or for 1 h and then co-exposed to a final concentration of LPS (1 μg/mL) for further 24 h for NO release, or for 1 h and then co-exposed to a final concentration of H 2 O 2 (1 mM) for 1 h for ROS detection.
Anti-proliferative assay: J774A.1 macrophages (5 × 10 4 /well) were placed on 96-well plates and allowed to adhere for 4 h. Thereafter, the medium was replaced with fresh medium alone or containing serial dilutions of the compounds (100-12.5 μM) and cells were incubated for 24, 48 and 72 h. Cell viability was assessed through MTT assay as previously reported [17] . Briefly, 25 μL of MTT (5 mg/mL) was added and the cells were incubated for an additional 3 h. Thereafter, cells were lysed and the dark blue crystals solubilized with 100 μL of a solution containing 50% (mL/L) N,Ndimethylformamide, 20% (mL/L) sodium dodecyl sulfate (SDS) with an adjusted pH of 4.5. The optical density (OD) of each well was measured with a microplate spectrophotometer Titertek (Dasit, Cornaredo, Milan, Italy), equipped with a 620 nm filter. Cells viability in response to treatment was calculated as: % dead cells = 100 − (OD treated/OD control) × 100.
Measurement of NO release:
NO generation was measured as nitrite (NO 2 -), index of NO released by cells, in the culture medium of J774A.1 macrophages 24 h after LPS stimulation by Griess reaction, as previously reported [18] . Briefly, 100 μL of cell culture medium were mixed with 100 μL of Griess reagent, equal volumes of 1% (w:v) sulphanilamide in 5% (v:v) phosphoric acid and 0.1% (w:v) naphthylethylenediamine-hydrogen chloride and incubated at room temperature for 10 min, and then the absorbance was measured at 550 nm in a microplate reader Titertek. The amount of NO 2 in the measured samples is expressed as μM concentration, which was calculated via a sodium NO 2 standard curve.
Measurement of intracellular ROS:
The evaluation of intracellular peroxides concentration was performed according to Rothe et al. with some modifications [19] . In details, Jurkat cells were collected by centrifugation and suspended in RPMI containing 5% FBS at a density of 5 x 10 5 cells/mL. FBS concentration was lowered to 2% to increase the uptake rate of compounds and reagents in the shortincubation time (1 h) chosen for the assay. Cell suspensions were incubated with increasing concentrations of compounds or vehicle only at 37 °C. For each sample duplicate test tubes were prepared.
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After 30 min of incubation, BHT (550 mM final concentration) or an equal volume of vehicle were added. This allowed us to monitor the effect of compound 1 on BHT-induced peroxide elevation or the basal levels of peroxides, respectively. In the last 15 min of incubation cells were loaded with 2′,7′-dichlorofluorescein diacetate (DCFH-DA), 8 mM final concentration. Test tubes were gentle mixed several times along the incubation period (1 h). Cells suspension were then washed, resuspended in an equal volume of medium and 10.000 events were analyzed for DCF-fluorescence by cytofluorimetry (BD FACSCalibur™ instrument, Becton Dickinson, San Jose, CA, USA). DCF green fluorescence was analyzed in the FL1 channel (lexc488 nm; lem l535 nm). Before the cytofluorimetric analysis an aliquot of each sample was withdrawn to evaluate cell viability by Tripan-blue exclusion test.
Data analysis:
Data are reported as mean ± standard error mean (s.e.m.) values of at least three independent experiments. Statistical analysis was performed by analysis of variance test, and multiple comparisons were made by Bonferroni's test by using GraphPad Prism software. P-values smaller than 0.05 were considered as significant.
